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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

Claims 1-31 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites the limitation "amorphized region" in line 5. There is insufficient 
antecedent basis for this limitation in the claim. 

In claim 3, line 2, "comprising" before "a Si layer", should be replaced with comprises. 

In claim 6, line 2, "Si" after "group consisting of Si", should be deleted. 

The term "energetic" in claims 7-8, 30, and 31, is a relative term, which renders the claim 
indefinite. The term "energetic" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. If applicant intends particular ions, it should 
be clearly recited. 

In claim 29, line 1, "amophizing" before "and thermally treating" should be replaced with 
-amorphizing--. 

Claims 30 and 31 recite the limitation "amorphized defective semiconductor crystal 
material" in lines 5 and 6, respectively. There is insufficient antecedent basis for this limitation 
in the claim. 

Claims 30 and 31 recite the limitation "amorphized region" in lines 6 and 7, respectively. 
There is insufficient antecedent basis for this limitation in the claim. 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1, 2, 6, 7, 8, 10, 17-20, 27, and 30 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Moriyasu et al (U.S. Patent 6,528,387). 

Moriyasu et al discloses amorphizing, partially or completely, a region of a defective 
semiconductor crystal material by implanting ions into a region of said defective semiconductor 
crystal material (Column 38, lines 15-21), and annealing at 800 °C an amorphized region to 
recrystallize said partially or completely amorphized region forming a recrystallized region that 
has a reduced defect density as compared to the defective semiconductor crystal material 
(Column 12, lines 34-37, and Column 38, lines 21-23, and 27-28). 

Regarding claim 2, Moriyasu et al discloses that the defective semiconductor crystal 
material is a heterostructure (Column 38, lines 15-17, and Column 39, lines 9-17). 

Regarding claim 6, Moriyasu et al discloses that said defective semiconductor crystal 
material is silicon, or silicon-on-insulator (Abstract, Column 38, lines 15-17, and Column 39, 
lines 9-17). 

Regarding claim 7, Moriyasu et al discloses amorphizing by using ions (Column 38, line 

19-21). 

Regarding claim 8, Moriyasu et al discloses amorphizing using Si ions (Column 38, lines 

19-21). 
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Regarding claim 10, Moriyasu et al discloses amorphizing by implantation (Column 38, 
lines 19-21). 

Regarding claim 17, Moriyasu et al discloses heating using an inert gas (Column 13, lines 
60-65, and Column 15, lines 50-54). 

Regarding claim 18, Moriyasu et al discloses that said inert gas comprises Ar or N 2 
(Column 13, lines 60-65). 

Regarding claim 19, Moriyasu et al discloses that said inert gas is diluted with an oxygen- 
containing gas (Column 13, lines 60-65). 

Regarding claim 20, Moriyasu et al discloses heating is performed at a temperature of 
about 500 °C (Column 13, lines 53-54). 

Regarding claim 27, Moriyasu et al discloses annealing at a targeted temperature of 800 
°C (Column 13, lines 54-56). 

Claims 3, 4, 9, 1 1, 15, 16, 21-24, and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moriyasu et al as applied to claims 1, 2, 6, 7, 8, 10, 17-20, 27, and 30 above, 
and further in view of Yu et al (U.S. Patent 6,689,671), Vasudev (4,617,066), and the following 
comments. 

Moriyasu et al discloses that said defective semiconductor crystal material is silicon, or 
silicon-on-insulator (Abstract, Column 38, lines 15-17, and Column 39, lines 9-17), and 
amorphizing by using Si ions (Column 38, lines 19-21). Moriyasu et al does not teach that said 
defective semiconductor crystal material comprises a Si layer atop a SiGe layer, and amorphizing 
using Ge ions. 
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Yu et al discloses amorphizing by implanting using Si or Ge ions a region of a defective 
semiconductor crystal material, wherein said defective semiconductor crystal material comprises 
Si, silicon-on-insulator, or a tensilely strained Si layer atop a relaxed SiGe layer (Column 1, lines 
30-37, and Column 8, lines 5-10), and thermally treating by an RTA process at 900 °C an 
amorphized region to recrystallize said amorphized region forming a recrystallized region that 
has a reduced defect density as compared to the defective semiconductor crystal material 
(Column 6, lines 65-67, and Column 7, lines 1-10). It would have been within the scope of one 
of ordinary skill in the art to combine the teachings of Moriyasu et al and Yu et al to enable the 
defective semiconductor crystal material amorphization step of Moriyasu et al to be performed. 

Moriyasu et al discloses annealing an amorphized region to recrystallize said partially or 
completely amorphized region forming a recrystallized region that has a reduced defect density 
as compared to the defective semiconductor crystal material (Column 12, lines 34-37, and 
Column 38, lines 21-23, and 27-28). Moriyasu et al does not teach annealing using a furnace 
anneal. Vasudev discloses annealing at a temperature of 550 °C for about 30 minutes an 
amorphized region to recrystallize an amorphized region forming a recrystallized region that has 
a reduced defect density as compared to the defective semiconductor crystal material (Column 5, 
lines 31-33, Column 8, lines 30-37, and 40-43, Column 9, lines 27-42, and Column 12, lines 8- 
40). It would have been within the scope of one of ordinary skill in the art to combine the 
teachings of Moriyasu et al and Vasudev to enable the annealing step of Moriyasu et al to be 
performed. 

Moriyasu et al discloses implanting ions into a region of said defective semiconductor 
crystal material (Column 38, lines 18-20), and annealing at 800 °C an amorphized region to 
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recrystallize said partially or completely amorphized region forming a recrystallized region 
(Column 38, lines 21-23, and 27-28). Moriyasu et al does not disclose implanting at a 
temperature below 20 °C using a dose from about 10 12 -10 16 atoms/cm 2 , annealing for a time 
period of about 10 minutes or less, and forming said amorphized region to a depth from about 1 
to 200 nm. It would have been a matter of routine optimization within the teachings of Moriyasu 
et al to determine suitable dose, time, temperature, and depth to achieve the recrystallization step. 

Claims 5, 12-14, 25, 26, 28, and 29, would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, second paragraph, set forth in this Office action and to include 
all of the limitations of the base claim and any intervening claims. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group Receptionist whose telephone number is (703) 308-0956 until 2/4/04. See 
MPEP 203.08. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Joannie Adelle Garcia whose telephone number is 
(571) 272-1861 . The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri, can be reached on (571) 272-1855. The fax number for this group is 
703-872-9306 for before final submissions, 703-872-9306 for after final submissions and the 
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customer service number for group 2800 is (703) 872-9317. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 



JAG 

January 9, 2004 

George Fourson 
Primary Examiner 
Art Unit 2823 
(571)272-1860 
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